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This is UNEVALUATED Information 





THE SOURCE EVALUATIONS IN THIS REPORT ARE DEFINITIVE. 
: THE APPRAISAL OF CONTENT IS TENTATIVE. — - 
(FOR KEY SEE REVERSE) 








DESCRIPTION OF GAS WITHD 
‘AREA, GORODOMLYA ISLAND 


“1, In 1947, Sector 3 was ordered to erect a small test stand_(teat bed) 
| ‘@tth.e thrustvcapicity of two tons. [note sketch on, page..9 eo ee 
The purpose was to perform tests with different mixture proportions, 
propellants, temperatures, injection systems, coolants, and burning times. 


RAWAL AND TURBINE EXPERIMENTS AT THE EX?) IMENTAL 





2. The turbine performance was to be increased [note pages 9 - 15] _ 


3. Sector 11 was ordered to erect the buildings for this project, but the 
area was ill-suited for building. Consideration had to be given to the 
street condition, differences in elevation, etc. Changes and conversions, 
in design wére necessary, since much of the equipment called for in the 
plans was not available and could not be procured, As a result, the 
building was not started until the summer of 1948. : 
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With respect to the test stand equipment [see pages 168 - 21/ planned in 

the years 1947 and 1948, the main problem was the procurement of pressure 
liquid containers with suitable flow indicators. Ball pressure containers 
which had to be mounted on scales (similar to the ones in Peenemuende and 
Radarach) were counted upon at first, but neither the containers nor the 
scales could be procured. — A search of the Soviet norm catalogues for seame 
less drawn pipe brought about a good emergency solution of the problem of 
finding suitable pressure containers. After the required seamless pipe had 
arrived and been inspected, and the static calculations had been completed, 
the construction of the test stand was begun. [The construction of the 
pressure containers, which were actually suction chambers, will be described 
in detail later./ Another difficulty encountered was in the procurement — 
of apertures. Similarly, all high-pressure valves, which were gaid by the 
Soviets to be ready and waiting in Moscow, had to be designed and construc-. 
ted at Gorodomlya. The story was the same in the cases of pneumatic valves, 
automatic (non-return) check valves, etc. To avoid these bottlenecks, a 
large number of A- apertures were incorporated into the preliminary de- 
signs. In addition, Dr. COERMANW: had to develop new pressure pick-ups for 
flow quantity measurement [note pages 22 - al/. 


At the same time, Prof. BAUER issued directives to the construction depart- 
ment to have the test-head element, middle part, and Laval nozzle worked 

on simultaneously /note pages 25 - 31/. The gas withdrawal system was 
theoretically worked out by Dr. UMPFENBACH, Ing. POINTNER, and Dr. FERCHLAND. 
The main preliminary work for this system was completed in the spring and 
summer of 1947 in Podlipkl. 


Two compressors were received in the latter part of December 1948. By 
order of the director, one oe won transfarred to another project. 
The result of this was that 

of intentionally delaying the work of Sector 2, Further ill-feeling was 
caused by the distribution of personnel. Sector 3 was understaffed for 
its task. Dr. UMPFENBACH took this matter up with the Soviet head, Ing. 
KURGANEV, who immediately transferred to Sector 3 the appropriate personnel. 

from other sectors, especially from Sectors 1, @, and 4. The heads of 

these sections interpreted this action as a personel affron 25X11 
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The rest of the Germans, however, felt that the 25X14 





quarrel was mainly concerned with prospects of personal gain. 
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The tasks from June 1947 to November 1948 were as follows: 


a. To requisition all equipment necessary for the mechanical con- 
struction of the test stand, to advise in-its construction, and 
to make the appropriate drawings. A quick development was impos- 
sible because of the procurement difficulties. For example, if 
one ordered a brass pipe.in January or February which was needed in 


rat 
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erders for the coming year had to be placed by 


Material. The result was that everyone ordered much... 
more than was actually needed, for trading purposes. » 


December 15 at the latest. This meant that sometimes 
a whole year had to pass before receiving the needed 














~6The next “teal was to set uD tne. compressor sand: have | 


it ready for. operation in January 1949..." Seetor’ gi: 
took over the ex oe of the compres Or building. 
with the appropria e foundation for the” GOMpressor. | 
On the first Sones oF the Compreasor, Lt was) 
noted that the whole compressor “had ‘beet. dipped . 
into hot grease before leaving. the. sae tO. keep 


it from rusting, Since in Seotor 3 very few tools 
“were available, and no. building. was ‘araileble for - 


the. disassembly, I insieted that the compressor : 
be. tranapor ted to: the workshop for. this. work.’ 


Phe disassembly was aecessary for cleaning. purposes, 


because it was found that oll oi) plpes and duets 
were stopped up with grease. he cleaning and. 
assembly of the compresser was finished in 1948. 


It was.set up in March. ‘the main trowble in. 


setting it dp waa that the steel frame». tonwhich 


the compressor and motor had to be nounted,: did not 
fits” The sempressor and. money had: te. dé. taken | off © 
the frame, the frame disconnected from ita anchor, 


and, new holes. drilled into ie frene in the work=" 

shop. This misfit occurred in spite af the fact | 
that the’ Prame , motor,and compresser were. delivered 
from the sane workshop. Actually, the. difference | | 


in height: of the axles of compressor and moter was 
18 mm. In July 1948, the acceptance (Abrahne ) | 
was made and the firds test run of ‘the’ compressor 


was performed. From February to June 1948, the. 


first. high ‘pressure battery (10 nottlea) was’ 
‘get up, Lumbed, atid tested with 4416.0 PSI 


(300 ‘att test pressure. At the same. time, work 


was done onthe agsembly of the Go, “Stott, and 
K-Stoff storage chamber /see ; eae Sh ow Ales 


Preliminary Work; 0» Container 


adhe 


mel 


SP UE, or I ee nar 


(1). ‘eakage. test of the liquid container with 
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. water (static pressure) 


(2) Tusvlation sléts plugged with glass wool and 
og Wired Up | | 


(3) Complete dégréasing of all built-in parts 


(4) aint ‘steel, containers inside with special 


“varnish (lacquer) 


(5). Pressure ‘test at 882.0 pst (6C atl end the steel 


gi ie eae to Goal 


" ¢ontainer filled. with water — 





"es Preliminary Work, B- and K-Stoff Containers _ 


(2) Leakage test of the Liquid container with water 
|... (statie-pressure) — * nk gies ee Se, oe EO 


Pitiaewn eg. 2 


(2) Clean all built-in parts - eae 


(3) Paint steel containers inside with varnish 


(4) Pressure test at 852.6 PSI (58 att), steel 
containers filled with water 7 | : 


¢, Assembly and Testing of the Or Container 


. Great care was necessary when assembling to avoid 
leakage after the assembly. Fach small epening in 
the upper part cf the liquid container, relative to 
the overflow container, could a 
cause leakage. After the liquid container was in~ 

 ..eorporated into the steel container and all open 
-gonnections were bolted, it was again pressure | 
‘tested with 147.0 PSI (10 attt), Tf the container - 
did not show leaksge during the test, it was i 4 
released for installation. fhe same cenditions ap- 
plied to the Be and K-Stoff containers. 


8. The construction of the test stand was finished in De~ 
| cember 1948. The mechanical and electrical completion 
of the teststand was very difficult. An order was given | 
ie peareere the test atand by February’1, 1949. (hat 
was an order of a minister who had little technical 
 amderstanding.) The Germans expected to receive the 
epertures from Moscow. Whether these apertures were 
going to be delivered according te drawings, or whether. 
othera had been readiad in Moseow, nobody could tell 
because of the order thatMountings and lead-ine be put 
in without the apertures. Since the measurements of 
the apertures were unknown, mountingsand lead~ins were 
put in by visual observation. When the apertures 
finally arrived im May 1949, nothing matched. Because 
of an expected visit from the Armament Minietry, all 
_ the mountings and lead-ine had to be paimted in differ 
ent colors. (When the minister entered the test... 
area, it wes explained, that everything was ready except 
for a few apertures which had to be mounted in between). 
The changes that had to be made because the measurements. 
of the apertures were different frox those originally presumed — 
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Transition and Adaption for Gas Withdrawal | i 





| the turbine was to be operated by gas 25X41 _ 
manufactured ee of K-Stoff. The temperature could | 
be controlled by varying the amount of K=Stoff injected. . 
According to theoretical calculations, a pipe syatem nearly 

seven meters long had to be mounted to the cooling head in | a 
order to determine exactly the gas characteristics. 25X1 











theoretically, it was maintained that the gas 











temperature would be constant only after a long period. This 25x11 | 


theory was later proven incorrect. Further gas analyses at 


different concentrations were made with nearly all gas with- | 
drawal tests. re Ts 














resulted in a loss of lives at later tests. 


Ll.» 


mateh, much the same as wi 


was a new method worked oute _ 


Development of the Ignition /See pages 41 - 43./ 


The firing mechanisn first developed by Ing. POINTNER and Dipl.» 
Ing. KRETSCHMAR was badly designed and would probably have 


htun ) o 





Description of the First Firing Mechanism (Zuendeiyric 
Bee pages 41 - 43.7 | | 
The mechanism consisted of: | | 
Be Acetylene pressure tank, 29.4 PSI (2 attl) 7 
be Oxygen bottle with conventional reducing valve 


c. Butt (Handpiece) , : 


This ignition system was only used for the first five tests, 
4.@., those tests made without the Laval jet. After every~ 
thing was ready for the test, the butt was ignited with a 

th regular welding apparatus. 
From the assembly stand, it was then put through the pipe 
of the 05 Head and screwed in... This method was very. 
dea eot and complicated. Only after Ing. VIEBACH({ Inge. ~~ 
VIEBACH was at that time given a special assignment for the 
ignition svetem for Object I) refused to use the people 
working for the insertion of this in a closed system 55, 





Operation of the B-Stoff Level Indicator [See pages yh 52.7 
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ate. iver bert’ of the level “indicator serrriiCa | with mercury. a device ‘ 


- prean uced the a of 02. in haga hgard iio and. Te 
‘aie ee eae ae 
All. four feed pipes’! hea e essuring | sections “me medeuving 
section hed to be as follows: — | a i Gea 
“No curves. | gee ee 
tes draga to influence the flow 2 
ger dieneter than normal feed p 
copriat ely long tapas | and cutyat adott one { Yortanr 
: Inducer = 20D; ou flow ~ 6D | ae. 
the feed pipes of Be. and KeStof?. were gee lees steel 2 pee 
and were tested and used at 882.0 PSI (60 atl!) after. 
- gorporation. The O02 feed p ots was made of brashe — ‘the. oa 
_ Whole length was insuleted. th asbestos. - a ae 
a rr 
sos e first gas withérewal test was.in gener patdetnetody a 
; @ pages 53 - 57.7 Tt. proved rate the test pre= 


| vealized that ea grea aa, 
gould only oe run with a very great loss of time. Tho main : 


Fees the liqui 


“operates in-such a‘ wanner | ag the static pressure of the lig 
ae: 


the container is transferred to the ‘Vevel indieater. 

| orci mentioned, the arenes A apgreth given 
roor always has. te. be. than the 

nid surfaces. ‘Sherefere, he “yinbber 

estre has to overcome: the static p 





HE 


“the i . 
goiumn in the container. The. cucanntinn vases: is raie- te st 


25X11, 


ervead to the level indicator and the. meroury oo lum there- : : 


fere shows the pertinent liquid leval. (At @iest the. 


eontainers were méagured with. weter and calibrated, and later the 


scale at the level indicator was he ‘according to the 
cancentration.$ The operation of the 


princi > tk the same, only the plubbex pressure is. self~ 






Bodure, in principle was feasible. However, it was. . 
ber munmber of testa with this s eten | 


— gould 
 *Gittioulty lay in the sealing of this system. Another. 


' @ontrol chokes opened them fully, since 


‘propeliants streaming into the combustion unit sounded 





factor was the igniting. At the beginning of the test, it 

could not be determined whether it had been ignited. . 

With this long Rec ooedure,. it could not even be determined 
ther the er nary stage was burning or not, since — 
no flame could be a seen and (2), the noise of the - 





like the burning of the preliminary stage. 

















did not rise. 7 


In this short time b the man at the. 
4 
After the combustion out~off signal, the system was. 


| flushed with air for about ten minutes, the water pump © 


was shut off for that length of aeons the propellants’ 


refilled, and the fuse changed. Everything was all ri Be 
1. a new start, but the-main sta ao were herdl Has. ched - 


and Py ba d xigen tio 176.4 PBI (12 atti), when the lower | 
ls of the middle part and the cooline ‘head ‘burned ‘out 


bon pletely along its entire length. x sere the cut-off 


immediately ani extin shed the | fire with. water. 





: (the water oan ler: congi sted: of" ‘& ‘ping pipe with 
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many bores which were mounted above the combustion unit, ~) 
Immediately a large seale investigation was started to fina 
the reason for the burning out_and who might be euiltv. 
Nothing could be establish da. _ --95X4 


After — 
the ignition failed during the first run, and the maim =o=§=- ts” 
stages were switched in, the full flow of O02 caused auch a. Y 

strong cooling action that the water was frozen in the: . 
middle part and the outlet nipple. In the second ruh, the sss 
through fe was running; however, thewater did not go = ay 

d 


























throu 





for the above-mentioned TEasONss eee er ee cool~. | ee 























ing did not take place. This caused th ning out Me ae 3 
the middle part and the cooling head, “" 95xX4 
15, The fore’ explosion at the teat. stand followed nexts atter: 
a new middle part and cooling head were. provided 
assembly. took place in the same BARDOT « As in. the previous 
test, the oats failed. Due to the: et orioun, findings, =. 
he water passages and pump run com" 2 2 25X1 














tinuously until the starting of the next toot. After 

about 35 minutes, all work for the new teet was coco nplisheds 
There was 2 strong detonation when the fuse was ignited. 
The 180° ourver and the ee eceec ee unceoled pipe’ flew apart. 
and ‘were torn into many pleces.. The reason for the exp onion 
was the collection of highly explosive gases in the pipes, 

The familiar word "sabotage" was hinted at more and more by 
the Soviets. At o disoussion, Dr.. FERCHLAND recommended 25x11 
that the tests be run with the short system, The next days. 
Dr. UMPTENBACH designed a PEOTanrnery outlet curve == a 
valve. [See pages 9 - 15./ | we 





16.After completion of the preliminery outlet curve and the 

pleat Ae outlet valve, the starting of a test eer | 
longer a problem. After switohing srr the ignition x 

“ eould be determined at the exit of the open preli eeee cute 
let valve whether ignition md set in. If ignition had set 
in, sparks could be seen at the exit. After switohing in 
of the main stage, the preliminary: outlet valve was slowly 
Closed by means of the control ween. water from eer 
- -8Ge pages 53 - 56/. 


27. A fast and safe development of a8 yitnivenal: ‘tente was 

dmsured by these changes. Hardly any changes in regard to 

the test results could be noted between the long and the 
‘short syatem under the same conditions. This was confirmed 
‘later, when teets were run with different langths of gas : 
withdrawal pipes. About 40 tests with gas analyses were — 
run with this system, which wes not monecaree to el oe 
‘pal changes. 


18, Gas analyses were taken while using aifferent lengths of. 
prre systems. The gas was brenched off right from the 
ddle of the gas stream, / see pages.9.- 15/.and diverted ©... * 
. %o containersi-3 at different temperatures and concentra~ , 
‘tions via ‘the valve bloeks with valves 1-3... : 


























| "25X11 
19. a sketch of & model plane observed briefly 3 
during the spring of 1991 [see page vo ee +. or 2 25x 1 
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' MATE RIAL 





PROPELLANT B- ST.98% 
MIXING TANK~ PROPELLANT © 
WATER 


COMPRESSED AIR BATTERY EACH 450 LITER UNDER 200ATO PRESSURE { 
PROPELLANT ITERMEDIATE . 
: 5 ‘STORAGE 


¥ <i | 

| ; | SJSOQOOQOOOOOCO é 22 
PROPELLANT READY FOR USE . | Nw . as, 
KEROSENE woe f + OOOU OK) OO OO OK a ¥ . 
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z 4 
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Withdrawal Tests 





Continuation of Description of Tests and Their Results 


1. Before switching over to the. gas withdrawal system, two tests were run 
‘with cooling head "a" /Bee sketches on pages 11 - 14/7. These were 
purely functional tests. [fhe assembly was the same as that shown in the 
sketch on page 56, except that the coolin head (Kuehlkopf) was screwed 
on in place of the Laval jet (Lavalduese ) The pressures on the 02, 
B-,and K-Stoff main stages were GA, GB, GK, and Pj, and were measured on the 
oscillograph. The results of the test were unobjectionable, 4s had been 
expected. , * 


system with Gas Withdrawal Pipes — 


2. The first gas withdrawal test installations were made from theoretical 
considerations [see sketches on pages 11.» 14/7. The system contained: 


Op Head Element 1 

B-Stoff Head Element 2 

3/4 Middle Part 3 

K-Stoff Head Element 4 

Transition Piece 5 

90 degree Curver, cooled 6 oO 

2 cooled pipes, each 2 meters long T 

180 degree Curver, uncooled 8 ; 

Short withdrawal pipe with temperature-measuring nipple, 
vuneooled, 1 meter long9 | : 

45 degree Curver, uncooled, 35 em long 10 

Jet (Duese) 40 mm | | 

(Entire length of pipe was about 7 meters.) 


The main difficulty in assembling was in the seal at the points where 
water passage sealers had to be built in. This assembly required e great 
deal of time. (Until December 1950 the test stand was equipped only with 
a Kecontainer, and until December 1951 with only an Og container. ) 


3. In the initial test experiments, test orders were given to the experi- 
menters just before they began the tests, t.e., the test program was 
discussed with all participating personnel and then accomplished. However, 
it was soon realized that this was impossible, and that detailed, written 
test orders had to be on hand. The following is a description of the 
first gas withdrawal test, noting all preliminary work in the mechanical 
field and, as far as is known, in the field of measuring technique. 


TEST LOG 


Test Campaign Noweees 
‘Test Order Nosconesss 






Consecutive Trial No. | 
As described above 


Test Characteristics: 


Oscillograph: Gp; Gp; GK; Py; TTS 
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DACRE 
“0 
(Temperature); PTE (Pressure before nozzle). Fo: 852. 6 PSI (58 att) 





Tank Pressure for B—Container 2 123.4 PSI(22 ati), 

fank Pressure for K-~Container {3 12344 PSI(22 ata 

Tank Pressure for 02 ~Container 9 36858 Se att 

_. Values to be read during. test: ies remembered by me) - 
Preliminary Stage injection pressures: Oo, BeStoff, — 
- K-Stof? Py 


- Main Stage injection: pressures: 09, BeStoff, K-Stoff, Py 
3 Pump Pressure 
a Preliminary Setting of Control chokes: (Assumed) — 00-12 turns 
te | 3 | Bel} turns 
ene o 4 +. ae  K-2 turns - 
Jegentities to. be filled in: a 
_  BeStoff - 90kg,. 75% alcohol - 
 ~KewStof? - 160 kg. 75% alcohol 


sialereves Tanked: | 
Remainder of. propellants in the feeder containers - | ie 
| after test: a 
Peres eae 70 se@caq ; | xs 
Temperature: 400 
Size of Shutter: B-Store (Depending on mixture desiz ed) 
oh a  K-Stof? | 

O» tt . n 


Sequence of Switching | Operations. 
Oo = preliminary stage 
Firing (ignition) 

B= preliminary Stage 


02 = Gate stage 
# wf 


Ba | 
_ ra fm n > 
. Signatures: : | 
‘ Secbor Leader (German) = Sector Leader (Soviet) 
Dr, UMPFENBACH ing. MITSKEVICH 
Test Researcher (German) Proving Ground - Leader(Soviet) 
Dr. FERCHLAND | : Ing. I0OFFE 
Test Stand ‘eaten Mach (German) Test Stand Leader. neo, (Ger) 
| Ing, BRUENNER . Drs. MAGNUS - 
Pest Evaluation | ‘esamsey | 
Ing. PELE 


Preliminary Work 


Pressure test gas withdrawal system ati 22045 PSI (15 atii)., Fill 
up high pressure bottle ete ee ~O = 3910, 0 PSI (120-200 
atu); Build in specified diaphragms into the B,K,and 02 ~ 
‘IReasuring tract ere ‘test tee incorporation) « Cali- 
brate tion tae cell ( Messdose) , »KeStoff,Oose Te 

peennere ee to the ogscillograp baton’ nee eee of 
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Thermo elements; open high pressure _to the test stand at the 
distribution board; open valve 45 /see eect ee | 
for control valve box; trial run of pump with water thru rate 
of flow. Switching of all pneumatic valves for function (after 


clearance signal of the measuring group). Set blubber pressure 


to 441.0 PSI (30 attl), fill in B-Stoff, fill in K-Stoff, fill 

in 00. <After completion of oe of Be and K-Stoff, and _ 

-. pressure applied up to the pneumatic : , 
done by applying pressure to the B- and K-containers (about. 
58.8 PSI, 4 att) , and by opening of the control chekes and 
opening up of the forward-—pressure valves, — | SN hs 


. Commands of the Test Stan pall: = 5} Ss 
Open preliminary coédling valve I 

- Open preliminary cooling valve II 
fank pressures | | 
Attention oscillograph 

 S$witch on pump | ee 

Close preliminary cooling valve I 
‘Plushing on — | 
Incorporate fuse 
Preliminary cooling II off 





Additional inquiry whether everything is set for the test —_. 


- Ogeillograph on (awaiting return command) 
-Preliminary setting of control chokes 
O5 preliminary stage - 


Igniting | | 
B Preliminary stage 7 a: 
K Preliminary stage(waiting about 5 seconds until flame 
: | a ES develops) 
Oo Main stage | te : . 
B Main stage These stages have to be switched in very 
K Main stage . quick succession 7 
Combustion cut-off(at cut-off signal all pneumatic valves 
| are closed. Flushing commences immediately). 
Exhaust (entlueften) feeder containers 
Cuteoff pump | | 
ClosePh : 3 


Cut-off flushing 
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To increase the number of Bouts one additional o¢ 
ments were incorporated. Result: from 4,000 to- $3 aie 
revolutions; lifespan decreased (43 tests at most Temper rature 
500 and 600 degrees C. according to .: inaccurate information. ae 
with both pumps is drawn trensposed. The connection "a" is Llecated popusE € jet pipes. 
The distance between "al and "b" was about 1.5 mj the distance betveen "d" and "e" was 
about 2m. The oreliminary outlet valve vas controlled by water through container "g" 
and valve "h", Preliminary outlet valve "f" is kept under 1-2! ATO, shortly before 

beginning a test. Vater emerges out of the bores of mushroom 4s", cooling it. 


a 
we 
500 
500 
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Mechanical Test Stand Equipment [See sketch on page 18,/ 


i, Superstructure Construction: — 











0, ,Container Room: 2,.%52;% 56 mime. 
Méasuring Chamber 2x2 x-4.mme 
Battery Room 2.x 2 x.4 mm. 
Control Room 4 x.4:x.2 mm. 
Prepellant Room 2 x 2 x 6 mm, 


tad fo» 





HOOD 


by tO 


Purple - Propellant: (Sprit) 
"Red - Petroleum (Kerosene) 

| Yellow - Compressed Air 

Light Green - Water | | 
Green - Motor for control valve. 
Brown — Level indicator 


rho Wav 





2 ; : a : Pees 5 4 A ag Stoel. pe | ea ° : edit wrt Pils Nig grt ate Seeds | 
A - The 0, room contains pressure controls and delivery. contdiners 
- . 1 and 2, the air-intake valve 3, the air-outlet valve 4, = 


. eontrol valve with motor 5, intermediate valve 6,safety valve 7, 


aye overflow valve 74, 75, two level indicators not drawn in. 


-" (they are parallel connected with the fndicators in the _ 
- gentrol room), the filkin valve 8, as well as the different 


“ —— er 


feed bores, which aré described in detail later. 


Be fhe measuring chamber contains all electrical devices needed at 
the test stand. (rectifier, voltage regulator, calibration | 
devices, etc.). As this equipment is not well known to me, a 
description cannot be made. se " rs | i 


“C= This chamber serves only as dispersal room for the rectifier | 
_- battery (247). | | Pai . 


De The control room is the brain of the test stand. At the fmt 
os. end is an observation slot, drawn towards” the inside,» which 
facilitates a good view into the combustion room. Directly * 
above the observation slot the pressure.gauges, which show | 
hee perenne during the tests are mounted. “Pressure gauges — 
»’ for: | | oe 
oO = Analyses, measuring range 0 - 147 PSI (0-10 att) | 
10. ~ Grinding pressure for vent ground control box 0-882 .0 
7 | | - PST (0-60 ati) 
ll. - 0, Preliminary Stages- Injection pressure © - 882.0 
—_ | | PSI (0-60 atil) . 
12. -B om. tt no mm 
: 13, K on | ft oe Ho “ ne 0 a ie 
I4e - 0, Main Stages ~ Injection pressure 0-882 .0 PSI(0-60 ati) . 
15,-3 mt ot - WW ett 
16. -P (Combustion chamber pressure in. the pombustion 
room) measuring range © - 882.0 PSI (0~60 ati) 
17. - K Main Stage injection pressure, Range 0~882.0 PSI. 
oo A a (O60 ati): 


| 
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18 - Pressure for flushing (flush valve box) 
13 - Preliminary pekins and closing of the pre-outliet valves 


20 ~- Control valve. This serves as manual control valve for. 
the preliminary outlet valve. The stems of the valves lead 
through the left and right walls to the the hand wheels, 
Above the control hand wheels, are the level indieators 
for the pertinent containers, as well as the pressure . 
gauges. The arrangement of the hand wheels, menor eee 
and level indicators is shown /see sketch on page 2gF 
Directly below the observation slot 
the control board. ‘The single switches and Lamps can hon aS 
be seen in the top view. Bee sketch on PRE: aL] ae 


E- The water-pump room is located below the. controJ room. 


Pe The propellant room accommodates three containers, the B= 
container 21, Ky container 22, Kyy container 233 [Bee sketch 
on page 36s/ It contains in addition: 


Filler valves 24 —~ 28 | 

sAir~intake valves 29 -31 

Air-outlet valves 32 — 34 

Safety valves 35 — 37 

Control choke w. motor 38 _ 40 

Pressure reducer 41 

Intermediate pressure valve 42 

High pressure valve for control valve box 43 
Flushing valve for valve box 44 

Overflow containers 45 -— 47 

Water container 48 

Intermediate pressure ~: safety valves: 49 
Water extractor valve 50 

Water deflector (Wave ae 52 

Dry cartridges 52 

Blubber throttles 53 = 55 

Non-return check valve 2 ~ 62 
Measuring channel 63 = 65 © 

Pipeline systems | 
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High Pressure Valve 


“Ug? Deseription of the apertures: ‘For compressed air up to 
~- 2940, PSI (200 atti), two sizes of valves were designed and 
- eonetricted at Goredomlyas = = | | 


Be Rigi Pressure veive Nemweite ae feasting Pressure | 
be High Pressure Valve- wa 20) 4410.0 PST(300: ati) 
-- 2, About 100 of ‘the high pressure valves NW 10 were’ made. /see 
S “snetell oh page 03:5, es 0 sure7 «nneee DaeR OPE agen valve NW 20 
ig similar to the .NW 10 valves fhe only difference lies 
in.the larger dimensions andthe  flanges.instead of the 


4 ’ wes ae 


standard..ecrew connections wor eue ‘above high pressure valves 


"- were used on the high pressure bottle battery (Hochdruck- 


< flaschenbatterie), high pressure ‘distribution poard, at. the 
aperture laboratory, in the oxygen equipment,and at the. 
~ test stand. "— Pa. oe a i i Re 
«Sy Maimbers 35, 50, 29, 30, Sly 43, 44,and 50 are high pressure 
7 valves NW 10 fsee sketch ‘on papel bg/e Cae | 


 Fhe,.s cond-largest type ¢ manually operated closing | 
valves was the "Nemweite” 40. - Phese valves were designed 
. 4A Gerddomlya and manufactured in Podlipki. The housi 
" . vas made-Prom Yody — These valves were almost exclusively 
- dinéserporated into the test stand. and the turbine 8 tand. 
Air-outlet valves AOs 4, 32,5 33 and 34. Filler 


valves NW 40: 8,24 to.28.. - — | 
5, The safety valves 7, 35, 36 and 37 also were designed at 
 - Gorodemlya and manufactured in Podlipki.:. The valves | 


e 4 « 
gee re ee at-a pressure of 558.6 PSI (58 ati), (adjustable). 
e 


oo ‘gafety valves 49 were sorewed off the old pressure 
 pedtcers of the &-4 ge rae equipped with stronger 
' gprings and adjusted to 82,0 PSI (60 ath). The control 
chokes were designed at Gorodomlya; the housings at 
- Podlipki, and the stems with sleeves were manufactured: at 
- G@erodomlya. The control chokes permitted fine control. . 
. and exact measuring of the rate of flow... | 
«Sq. ‘The . nonreturn check valves 59 - 62 are from the steam 
"generating plant of the A-4 equipment. , = 


%, The pneumatic. valves in the combustion room, as well as . 

‘the pertinent nonreturn check valves were designed at © 
Gorodomlya and made in Podlipki. The control valve box 
as well ag the flushing valve box, both of which are | 
Located in,the combustion room, were equipped only with | 
magnetic control valves from the A-4 equipment, he 25% — 

. valve of the steam Poone was mainly used as & pneumatic 

- 09 valve, and preliminary gtage valves ‘for Be and K-Stoff. 

Be he chokes 53 - 55 are equipped with a diaphragm (Blende) 
- '@,2 mm. in diameter, and are seaked. with packing _ 

material (Klingerit) which passes only about three - 
a Ue: a) bubbles per second at a pressure of “73.5 PSI . 
5» a . We a 


_. incorporated at Peenemuende and Radarach. This could be 
. attributed mainly to the Chief of the Labor atory, Ing 


4, All apertures were better, than those. which were formerly 





Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 


sky frmem ere ate mes wk eee 
as we 
_ . : : 
Pat £65155 


oe gd vee 


he Sale, 
aah SA 
7 fe 
* 
t 3 ame h 


ae 


pproved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 


& 


i 
4 : 
ah: 1 
relay 


; 





&, 


emer cape 














se lelunsnshasairer ge en 2" 72 

i SS as 
ua * ees Eee ne epee e 

ar , aa eee 

wy . é Fete i ana : ‘ 

s <a 
% 
I 
‘ a 


ee —& 2h se i 

ae , , , 
. of tel : : ar od 
sf SGM PRESEURE FALNE 
; et a td 3 ‘ He met 
ee a ate 3 ; = 4 oo is * ; ce ee g : 3 ve 
eg ri ae ee ae eS 5 2 Be : eg” tans wa 
i eee Ayt wt a8 i * aeett ‘ 
yeh ony vo , 


ods ot 





as 
bi e 
“3 
fet aE oat 
am 4 EM? . % / : 
a® ~ ve, " 
; i ¢ 
“ : per male 
bie geal & Gu dine ' oe os 
7 Leptin AodNgee Benet age Bas op, NRE Se 
x yi Saat sed Re \ 


Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 


25x1 


“Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 


™ 
= " 


SECRET 20XK1 
alc: 2 . | 








1. Deseription of the Compressed Air Piping System at the 
West Stand. | 

ae The compressed air pipe 66 NW 24 aperture is connected 
by an outlet from the high pressure battery to the 
test stand via the distribution board. The discharged 
moisture is taken up by the water deflector 51 and 
drained over valve 50 from time to timee The two dry 
eollets (Trockenpatronen) 52 clean the compressed aire 
The lower collet is filled with packed copper and brass 
shavings, while the upper collet is equipped with a 
filter. The filter is filled with linen dises and 
silica gel. . 


‘pb. The high pressure builds itself up to the intermediate 
pressure valve 42. With this valve 42, all containers 
ean be aired at the same time with the specified Po 


pressure. (Provided exhaust valves (Entlueftungsventile) 
4 and 32 ~ 34 are closed and air-—intake valves 3°-atiad"29 = 
31 are opened). Both cushions 67 (V - 14 Ltr.) are | 
aired at the same time that valve 42 is opened and allow 
easy regulation of the Pg pressure. The purpose of the 
nonreturn check valves 59 - 62 is to keep the 05 con= 
tainer gases and the B-container and the K-oontainer 
gases separate. The danger of explosion is thus 
avoided. It is important to set the pressure reducer. 
41 at 44e1— 73.5 PST (3~5 atti) higher than the tank 

- pressure provided for, before every airing of the B= 

and K-Stoff containers,respectively. tf the blubber 
pressure (Blubberdruck} 41 is not set higher than the 
tank pressure, or even forgotten altogether, propellant 
(Brennstof?) or cooling liquid (Kuehlstoff) enters the 
overflow containers 45 to 47 through the chokes 53 = | 
55 and from there thru the pipes into the level indi- 
ators 68 to 70. This results in an incorrect level 
indication. The cleaning of the level indioators is 
difficult and requires much time. If the blubber | 
pressure equals the tank pressure or is below it for: 
a short while, the danger of overflowing into the 
Level indicators is not so great. The reason is that . 
the chokes (Drosseln) 53 - 55, do not lie under, but 
above the liquid level. Therefore, only very small 
-gmounts of liquid can enter, which upon entering the 
overflow containers 45 - 47 ‘flow back to the 
coutaitners thru pipes 71 to 73. | : 


Ce The various tanks are set at the following pressures? 7 


Assumed ~ Tank pressure — B container 352.8 PSI 


7 fank pressure — 05 " 382.2 PSI 

t : ( 26 atl 

| Tank pressure ~— EK ae 396.9 PSI 
ee ie | | — | ( 27 ati ) 


& constant pressure of 808.5 PSI (55 atu) was held 
with the intermediate pressure valve 42 (exhaust | 
‘yalve closed and pressure reducer set at 426.3 PSI . 
(29 ath). The pertinent tank pressures were regu- — 

lated with the air-intake valves (Belueftungs- 


sy f 


ventilen). 3 
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1. The head élement_is illustrated ina cross-section /See | 
gketeh on page 26/. . . fhe turning part 
ta" ic steel St. 55° - St. 60, and has a wall thickness of 


about 4 mm. 


The spring "b" is 4 mm. high and has a 240 mm tensility. 


The arrangement of the bores of the jet is symbolically 
illustrated in Sketch 2 .on page 27. The head — 
element has 60 jets. The jets of the A-4 combustion 
chamber were installed. The jets were exchanged accord- 
ing to flow quantity. In spite of using the smallest | 
jets already, blind jets had to be serewed into the upper 
row to decrease the flow quantity. The distance between 


inside and 
fet (18 mm. 


outside casing "e" is 5 mm. The outside casing — 
thick) is welded to "a" above and bélow. Both 


the steel pipes "£"%(NW 10) are welded to "e". "A" contains, 
distributed over its circumference, four draining bores 

1.5 mn. (see "d"). The bores "ad" were supposed to have 
prevented the following: 


ae A long after-burning at cut-off signals a transmission. (As . 
fhe propellant cutsoff, flushing starts immediately 
and presses the excess propellant out of the bores 


tga. 


(Flushing is defined as compressed air choked 


by a filter 2 MM» ) 


_b, There 


ae 


was an explosion at the start of the test. 


(After propellant cut-off and cut-off of the flush- 


ing, 
were 


some excess propellant would always collect, 
it not for the presence of bores "d", The 


flushing has to be turned on shortly before the 
beginning of the test. If the bores did not 
exist, propellant remaining down in the head 


eleme 


nt would be pressed out, atomized, and would 


form a highly explosive mixture. This would 
 pesult in an explosion of the system at the 
switching on of the fuse.) The B-Stoff head 
a quite useful in this manner. 
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1. As previously mentioned, three middle parts of different 


lengths are in existence which are water cooled [gee 
“Sketch on page 29/- 0 2 ow : The middle part consists of 
an inside wall of 200 mm., an outer well, and the upper.and . 
lower flanges. The material of the.inner wall conformsto 


German St. 60 and has a thickness of 2-2.5 mm. The outer 


wall has a strength of St. 35 and a thickness of 1.8 mm. 
The space between the two walls is 3.5 ~4mm. Inserted 


between the two walls are wires of 5mm.-, distributed in 


100 mm. intervals over the entire circumference and 
electrically spot-welded to the wall. Both flanges have a 
sealing groove, and over the circumference equally dis- 
tributed are 12 thread bores, M 14-1.5, for reception of 
pillar bolts. Every middle part has one filler neck and 


one outlet nipple, both with M52-1.5 thread. At the — 


lower third, it has the Py thread nipple M 14-1.5, NW 6. 
The construction of the middle part proved to be a rather 
good one, One hundred or more tests could be run with 
them. | - . | 
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‘Leval Jet 


1. ‘he flange and the actual Laval jet are made by a lathe 
{see sketch on page 31/-_. - =, ._ The flange has a sealing 
spring 4 mn.high with 12 bores, 15 mm. in diameter, distri buted 
evenly over the flange. The thickness of the wall of the Laval 
jet its fe mm, and the narrowest cross section 4 mn. (Material 
‘St. 60.) The manufacture is difficult and requires considerable 
time. The jet is encased by sheet metal, 1.8 mm. thick, | 
which takes on the approximate shape of the jet (na@zle). 
Only at the narrowest cross section, where the rate of flow 
is very high, is the space between jet and surrounding jacket 
-dnereased. Welded to the outer jacket are two thread nipples 
MW 52-1.5 for water intake and water drainage. At some tests, 
the combustion discharge pressure (Ofenaustrittsdruck) was 
measured, the measuring connection was located opposite the | 
_, water intake nipple. | ee ae | 
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Container with Blubber Device LBec ketch « on page 33.J 
"Te ‘Bell 














\ 


3. Pipe — 
4e Pipe | 
5. Flange 


6. Condensed water. seatning canal 

7. Op» Exit drill hole toe condenser snake | 
8. Gas exit. drill ‘hole to the level indicator 
9, Gas intake drill hole 

10. Drill hole 


Operation: 09 runs sure 10 heteeus 3 and 4 through the drill 
hole 7 into the condenser snake. Condenser Oo goes as gas through 
9, rises inte Chamber.11 and presses inooming oxygen back through 
drill hole 10.. In this memner, the pressure of the static liquid 
columh:is surmounted. This surmounting pressure is led over 6 

and into a pipe line to the level indicator. | | 
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The Oo Chamber ~ hh Pe ae 
12 0. chamber “e" /see sketch on page.40/.does not. 

= Deo es coeears eee to the drawing; the ee has 
probably been kept smaller. The feed pipe of . ss 
and BeStoff preliminary stages are copper pipes, 4- Me 
The feed pipe of the Oo main stage is a steel pipe te 
10.14 mm. the size of the thread was 100.1.5. This Oo 
head wae sufficient for the requirement. - 
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BoStoff and K-Stoff Containers | 
The B-Stoff and K-Stoff containers differ only in their 
diameters; their lengths are the same. /Note sketch on page 36. 
B-Stof?- container: V a» Lio. liter water | 
Ky and K,7 containers: each V = 240 liter water 
1_ Steel flange — | - | 
2 Reception for searching flange | 
3, Container head (the following passages: level indicator 
' and at the same time manometer; ventilator; exit to 
a safety valve): | | . | a : 
he Steel container _ 
5. Tdquid ‘container (of aluminum) 
S&S» Blubber button EE | 
“7, Blubber pipe 
8, Blubber union 
| Jo Blubber receiving pipe” 
10. Overflow = drain 7 | 
11, Connection flange for feed line 
12.) Drill hole for blubber pressure 


SECRET - 


Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 


25X1 


_ Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 ~ 





| , 20X1 
SECRET 














Se SA ZAR 
ee 


* 


: eK ca ae ace anesaaeanreeeantonsie! mi oe — . 
—h 3 | ; —_ . 7 es 


p/w 
are 
. H 
: ! 
i‘ : $ 1 
va 7 \ rr 
Cad . 4 
' ty CL oe ae ( 
Ay es nereeeeeetiiar rs A 
ee | 
ee ai ‘ 
yy Cle OY y 
pi ear ‘ ; 
gi Es et f 
. ‘ 


Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 


Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3 





SECRET ae 
eae 











Circular Combustion Chamber (Ringkammerofen) /See Sketch] - 
< Oo Main stage | 

2. Oy Diffusor 

Zo, B-Stoff preliminary stage - 

4, B-Stoff.main stage | | 

Bue B-Stoff nozzles. (A-4 nozzles) (Duesen) 

6. Pipe for ignition point (Zuendeinsatz) — 


as “y ie 


r 


7. B-Stoff head element | 
8. Water outlet fitting and inlet fitting 
9. Chamber middle. part - | | 

10, Passage for cooling water 

li. Passage holes for cool water 

12. Nozzle pipe | a 

13. Gas withdrawal ring © 

14. Gas exit slot | 

15. K-Stoff nozzle holes 

16. K-Stoff main stage 

17. K-Stoff ‘ring canal 

18..Laval nozzle 28 mn., 

19, Gas nozzle 28 mn. 

20, Fitting for Pen 

21, Fitting for Py 
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- Gembustien Head [See | sketeh on page 4C. and pages 53 - 56./ 


) ses - shows a cross-section of the 
0* head.” The head shown does not differ principally Irom the “8 
oleae cuaed ca Goreteal vac” fhe dividing pipe "a" prevents direct 
contact of 0, with the B-prelimingry stage pipe running through sy 
the head, (B-Stort freezes at 42°C.) On the other hand, a 
premature cordensation of 0, is also prevented. In the middle. | 


eof the head is the pipe for“reception of the ci paraber haste oops 


has the characteristic of increasing its hardness in cooling 


+o about 80°C. If the material cools even more, hardness remains 


the same, but it becomes very brittle. Wall thickness "b" 


| is 34 Oo5 me 
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The second solution to the ignition system is shown [see 
‘sketch on page 42/. The ignition cartridge "a" 

is surrounded by copper tubing "k" 10.12 mm. and has a 

length of 120 mm. ‘The upper end of the tubing is sealed 

by cardboard cap "b". Into the middle of cap *b" is . 
pressed contact pin "c". The middle of the pin "ce" contains ° 
a bore into which a two-strand copper wire is soldered. The 
eepper wire leads to the lower end of the cartridge in the 
middle of the legalized powder. The wire is single-stranded 
from the middle "d" to the soldering point "e" so that when 
short circuited, the wire burns through at this point and 
ignites the powder. A thin paper with a wax layer Ts put 


‘over the lower end to prevent exposure to moisture, The 


ignition point consists of: 


ao tl 


- locking screw 
be F ~ spark plug 
ec. g ~ reception head . 7 
ad. h = rubber sealer | : Ca 
e. a- ignition cartridge — : : 


Pipe "i" is part of the Oo head element. this is marked 

SQ" on sketch on page 40./ More than 200 tests were 

run with this ignition point. At least 350 per cent 

ignition failures were registered. Explosions occurred 

which often damaged the Oo head considerably. In the 

spring of 1951, eight consecutive igniting failures were | 
registered. After thia, given tha order to construct 95x71 
a new ae point. owever, mo changes were to be made ~ 

on the Oo head element. — 





The sketch on pege 43 | dhows the new ignition point, 


which seldom regiatered a failure, Moat the. failures 


of the ignition point /see sketch ov.page 427. 


occurred where the cartridges did not ignite at all,or 
exploded. I presumed that the former type of failure 


 was,caused by the contact es between pins "o" and "1". 
n 


t into the dA~-head, The 
latter failures were probably caused by the wire oe | 
¢brough the center moving during filling and making on a0% 


wpon insertion of the Lgnition po 


with pipe "k", Thia causes a short oircuit before the 
ignition point, which results in anexplosion. 


@e. Deseription of igition point /see sketch on page yay 
follows. . Gartridge "a" ie Filled with legalised .. 
‘powder. ‘Legalized powder is a large, slate-like. black 
. powder, unknown composition. The casing "b" and lid 
fo" are cardboard andtwo insulated cables "d" and "e* 

lead through the cartridge. The two cables are a 
-comnected at the lower end by a thin wire, which melts 
at the start of ignition and ignites the powder. 
Contact pins "¢" and "h" lead through a hard rubber 
disco "£", Looking sorew "k" pushes hard rubber diso 
tf eeainst pipe "1", Leakage of gases is prevented 
by sealer "1", To prevent spilling af powder out of 
casing "b", as well as penetration of moisture into 
the powder, a thin paper is pasted on from the Lower 
side ag closure. The burning time of the cartridge 
sketched on pages 42 and 43 1s seven to ten seconds, ia ag 


SHORE 
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-Bfurbine Tests. The turbine stand was erected in the spring of’ 





950 and afterwards, tests were run with the regular AwhA 
turbine. The purpose of these tests was; Testing of the ns 
turbine with the gas withdrawal system at different | 


 femperatures 
Concentrations 


Apertures in the feeder pipes of the pump pressure sides. 
Set-up of the Turbine Test. (See test log following.) It is. 
fo be noted that when testing the turbine a choke BW 40 was. 
incorporated between preliminary outlet curver "c" and ee 
pipe "b", which was opened after the main stages, and came in. 
without trouble. (The choke has a rotating plate which o&h be 
opened or closed from the outside by turning on the longi- — 
tudinal axis by a motor.) — 3 _ 3 


_ fest Log for Turbine Test 
‘fest Campaign No... 
es Test Order Nose. ewvee 











yaten 


O,-Head; B-Head; 3/4.Middle Parts  —_—v 

KSHead; Transition Piece; Prel.Outlet 

- wHt-Piece (preliminary outlet etirver)$ 

 Preliminiary outlet valve, jet pipe;  § 
Conhection pipe to the turbine, 50 mm. — 
in diameter; A-4. turbine | 


onsecutive fest No. emarks 





Course of Test: | 7 | | 
Oscillograph: ay; Qs, | ax, Ps Eng 
(Temperature shortly before turbine) Pa, 


(Presgure,in turbine) Revolution counter — a | 
Po. ““psI (24 atu) (Pressure is kept constant in all 
.. gomtainers by intermediate 
: pressure) | 
_ Values to be read: Preliminary stage injection preasures, | 
as well as main stage injection pressures of Oo, BeStoff, 
X-Stoff; number of revolutions of the turbine;"water: 
pump pressures of the A-4 turbine; cooling water pump 
pressure; PF, _ a ~ oe , 
eae setting of the control chokes: Oo» 
Be and K- Steff a, ha, ee 7 
Quantity to be filled: B-Stoff 75%, 100 kg. 
Quantity to be filled: 0, .  . 100 Kge © 
Quantity to be filled: K“Storff 75%, 100 kg. 
Filled amount of propellant before test: O53): — 
BeStoff; K-Steff.  — - _ ae Ce re 
Remainder of propellant in the feed containers after 
test: (This was read after the completion of the tent.) 
Size of apertures: 0,3; B-Stoff, K-Steff, pumps (turbine 
oy stand), eooling-wate® Ee sae 
Temperatures: 350° ;.400°. ~ | 
SECRET ses eis Sie 
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‘Sequence of switching ins _ 
Ignition; 0, Preliminary Stage; B~Preliminary Stage; 


K-Preliminafy Stage; 0, Main Stage; B-Main Stage; 
. K-Main Stage | 
Open choke; close preliminary outlet valve slowly. 


Signatures 
Sector Leader (German) Sector Leader (Soviet) 
Dr, UMPFENBACH ‘ Inge MITSKEVICH . | 
feat Researcher (German) Proving Ground Leader 
. Dre FERCHLAND . ; (Soviet) Inge LOFFE 
fest Stand Leader Medh. Mest Stand Leader Elece 


(German) Ing, BRUENNER (German) Dr. MAGNUS 


Mest Evaluation (German) 
Inge 


Results The computed values agreed with previous data ef the 
A-4 turbine. After two more tests, the turbine was disassembled 
and tested. The condition was excellent. (Speed of the 

turbine was approximately 4,000 rpm.) To complete the turbine 
discussion, I have desoribed the analyses test development 
later. The trend was toward changing the turbine without _ 
great. expenditure and to dnorease the speed and thereby 

inerease the perfarmend@e ' : 


Tre first changes Two closed segments were made from the A=4 
an poeener a ede The result wae that speed was inoreased to 


ebout 5,500 revolutions pm. However, the turbine could not 
be used that way, since consii erable demage was found after 
every test, due ty distortion of the two long segments. 
— also was done to the reversing stator pledes and 

the impeller. 





Second changes Four segments, but the sane nunber of _ 
reversing avator bledes as with the two segments were used. 
The gap for expansion was 1 mn.e This version was satisfactory, 
(revolutions between 4,000 and 6,000 rpm, probably more than 
8,500 revolutions at one test, but the revolution counter 
failed). ‘The turbine tests were continued in this set-up, 

put with inoreased temperatures. fhe temperatures 4% that 
time ran to a maximum of 450°C, to the pest of my knowledge. 
ALL tests with increased temperatures ren into considerable 
aifficulties. At increased temperatures, the following 


feults oecurreds 


Distortion of the reversing blades — 
Distortion of the segnents 
Distortion of the whole segments | 


Phis required the disassembly and repair of the turbine after — 
each test. To avoid distortions, a strong steel retainer was 
constructed. (Called catastrophe retainers) Many important 
people believed this to be an improvement. At. further teste- 
the segments, reversing blades, and even the rotor melted 20X1 
=m A @iseussion with Dr. UMPFENBACH verified 

















that the peak efficiency of the turbine wae reached 
and that its efficiency could not.be increased any further,2oX! 
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; ~4G~ 
ieee, for tests with a maxinum temperature of 450°C and a. 
maximum number of 6,000 revolutions pm. Further developments 
might have been possible with different materials. Further tests 
were run after changing Number 2 to. : keresene. (Kerosene was used 
as a propellant, as well as a cooling agent.) The kerosene 
anaylsis tests will be deseribed later. Two changed and compe~ | 
tent turbines were shipped te peeneeyet in the spring of 1951. 
their further use is unknown. . 


Changes at the - Rest Stand 


Le Incorporation of regulators develop . Me S an 
preven competent, in the summer of 1950. 25X1 
| 25X1 
































2- One regulator was incorporated for each prepelaat. con— 
tainer, Save en8 Revers sent cooling agent container. 


| 3e The regulators were adju ested to each other and assured 
exact mixing proportions dur ‘the eee as eee as the set 
temperature. os 

4e _ ‘The following ‘4s knowns 


| For each measuring weet: 0. ‘BeStoft and E-sters, « 
Tange number of gelibrated ts py 2 existed. — 


ee eae 


‘be She contrel chokes Le @@ ‘sketch on page 1g7 can 
: be regulated manually or by motors | 


le A test with eleotrical regulation was prepared and ran 
as follows: | | 


; Precasetions Calibration of measur sell. 
(Heasdove)e Three values were read and wr tten en 
6 this calibration. 


(1) Mereury colugn 0-140 Kee (oatibratea upward 
 . . , gmd downward). 
. (2) Seale partes of the sensitive pressure ‘{AUges 


(3) Values were. weteeee down, in ‘the esedllegreph 
. 68 Well. wo 


De Atter galibration of a: pressure ‘heasuring gauges 
o= 0 and K~St., aperture sizes and pertinent 
1ebteabion stages were made known according to. tables, 
noted on the test order. Om the basis of the cali~ 
| bration values received and the defined aperture sizes, — 
. the preliminary settings ef the contml chekes were 
marked in the test order, @ege, @ combustion pressure 
of 264.6 PSI (18 ati), Also, the scale mark of the 
eensitive measuring gauges for the regulators, to be 
-regalated at the starting of the Cans, was. caleuls ted 
and marked down in the test order. 


| 2. As already mentioned in: previous ivccadptieas of the 
tests, at the command “Preliminary setting", the contml chokes 
were manually epened.to the specified number of turns. (fhere 
also existed a preliminary setting for the slide,which was. 
moved by motor. The preliminary setting ig BOY. in eee 
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which vere marked in the test order.) After switching i4 the 
main stages, the contzi chokes were.opened slowly by hand. until 
the needles of the sensitive measuring gauges reached thie 
specified seale mark and themsnometer reached the computed 
eombustion unit pressure, Only then were the electric reguiators 
switched on. | * : | ; . 





3. The regulators were set for the PB. pressure, Frem that, 
rate of flow and mixing proportions, as well as temperature, 
were determined electrically. The regula tors were very exacte 
If several temperatures were run at the same test, a tempera~ 
ture change could be made at the K-Stoff regulator during the 
test. Temperature changes affect the combustion unit pressure, 
which was automatically corrected by the 6, and B-Stoff; “Ee 
regulators which inerease or decrease the fate of flow, go 

that Py returns to the present value. | 


4. aA second 0, container was installed in December ef 1950 
and a second K-St. container was installed in February 1951. 
fhese installations were necessary. to conduct the test of the 
annular combustion chamber (Ringkammerofen). The reason for |. 
this was that combustion chamber pressure was 35208 PSI (24 ati), | 
therefore causing a higher consumption of propellants. Seth. "ae 
K-St. containers were connected 4 a larger pipe,NW 70. The oe 
conteiners could be emptied together thro measuring tract ae 
63 or 64, fhe containers could be separated by insertion we 
of a blind aperture. The same oes for the airing, which, 1 
however, is not taken into cons eration in Schematic le The oe 
connection of the two ©, eontainere is similar. The alring is - 
not separated by an aperture, but ean be disconnected by clos— ee, 
ing of valve 6,» | ) | : 


5, Water pump with dowble the ca sorte was installed. Almost 

200 testa were run till February 1951, Most tests were termed” 

"Gageexamination”. The kerogene tests were atarted the first 

art of Pebruary 1951. Lack af time prevented me from going 
to this test procedure. (The kerosene tests were rum wit 

the same system as already desoribed.) | | 


te 
‘i 


6. The next test was the demonstration of gas withdrawal 
with the Laval jets (Lavalduese)./See pages 37 and 36./ The - -.: 
cireular combustion chamber was equipped with a ring in the 
Lower third of the combustion chamber through which K~§t. was 
injected and gas withdrawn. Besides, the ring had longitudinal. . 
cooling bores, through which the cooling water passed. The 
 sombustion unit had a Laval jet 28 mm in size (Lavalduese)« 
The gas withdrawal pipe with nozzle was screwed to the ring | 
mentioned abovee The head element was flat and wide and had 
fewer, but larger,propellant ft nozzles. (Brennstoffduesen). 
Two 0, head elements were tested. The first head was con- 
atrueted in such a manner that three injection dises, 
constructed for the head, could be exchanged. The dises were — 
flat and their bores had different clearance angles. (Anstell- 
winkel), ‘The second head was, in principle, the same as 
illustrated  /gee sketch on page yo... oc, ... The new head 
differed only in that the bores were larger end therefore, the 
O, preliminary stage was eliminated. A special thrust mecha- 
nfsm was constructed for this combustion unit. (Parallei- 
ogram with thrust measuring traverse and calibration mecha- 
nism.) The thrust measuring traverse was. developed. by ... 
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Dir, COERMANN. The accuracy of measurement was Oo5 kge The 
tests with injection dises did not prove successful, so the Os 
atomizer (A-4 atomizer in principle) was retained. /See 

pages 58 and 59./ - 


oO 
at 





: Te Tests with the circular combustion chamber were run with 
-the fellowing concentrations. (The number of tests with 
different concentrations,as well as their results,cannot be 
stated.) All tests were run with 0,, but Be and K-St. ehanged 


eonstantly. | 2 
Ho. of Tests $B-Stofft PK~3 off 
A 75 25 

2. 15 9665 
2 75 60 
2 75 40 
2 co 25 
2 75 . Water 
3 9665 9645 
2 96.5 oO 
2 9665 AG 
2 9665. 25 
LO Kerosene Keregene 
2” Kerosene t5 
a Kerosene Vater 
4 is Kere gene 


(A similar test campaign was run previously with the gaa 
withdrawal system) The following measurements were taken at — 
the circular combustion units ~ 3 


Oscillographs Q,. Gs. Ax, Pp. : Ff a: a 
a bes Pie tank pressures. 


During the test, the following were written down by hands : 
Ey; By; Ee? Py} P45 tank pressures | 


Still known are the tank pressures: 0, container 514.5 PSI(35 ati) 


B- container 499,8 part 34 ath 
K- container 499.8 PSI(34 atu) 


P, (at all tests) 352.8 PSI (24 atti) 
Gas analyses were taken at some of the tests in this campaigns 


8e In.all tests run up to June 1951, the meagnurement of con~ 
sumption was not exact enough, especially of@,e This was_the 
reason for the development of feeler probes’ ~(Sonden), / See 
sketches on pages 50 and 51.7 The fuel containers were 
especially suitable. The liquid container in the 0. container 
had only one measurement of 170 mm and one length of 5000 mme 
fwo types of feeler probes were developed, The first develop-. 
ment /see page 50. 7 ith eight ball floats was complicated to <% 
produce and did not always function. The second type fisee page 51/ 
required a lot of time and headaches in the construction of the 
float, but was produced with less complication and functioned 
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WO ob ee x after installation of the feeler probes and comple~ 


tion of the test campaign with the circular combustion chamber, 
it was changed over to the gas withdrawal system and tests were — 
ran with very high temperatures. The purpose of those tests was 
to get analyses at very high temperatures. The main difficulty 
here was in the procurement of materials for the thermo elements. 
In six tests at least, ,the thermo elements, including the radi-~ 
tion protectors, burned through. It was intended to run tests up 
to 1,300 C. As this proved. hopeless, it was patteteorery, to get 
anaylses up to 1,200 Coe | 


-g, «| “After the German aepanté left the tent area in pasunver 
1952, this series of tests was continued by the Soviets. To 
receive even better analyses, a new analytic: device , develope a: 
by Germans, wags installed after the German separation from the — 
experimental station. The difference between th old and new 
device was that the new one was equipped with a cooling systen. 
The valve block /see sketch on page 11 » « ‘the valves, 
and the pipe above and below the Valve block were equipped with 
a casing, through which cooling water flowed during the test. — 
Lhis change was for. wee purpose of Soe ane" ga8 withdrawal 
from Jet pipe vans | . 


1Ge Flame and atean patterns foriad aavtae the tanta’ ‘Phe 
first testa with the Laval jet (Lavalduese) showed. a formation 

of standing waves almost equally spaced. At a combustion 

chamber pressure of 264.6 PSI (18 atit), six standing waves 
showed. The first four standing waves were clearly visible, 
while the Last two were somewhat blurred. i 


ll. At gas withdrawal tests, the ‘formation of seta depended 
largely upon the temperature, and the concentration. (Under~ 
standably more steam formed with lower temperatures, since 
K-Stott rate of flow was SEyEO NE Re ere cha Ome: examples: 


B-Stoff 75% 

KeStoff 75 0 

femperature 350 

Duration of pecaee ~~ 100 seconds 


Immediately, a steam mushroom developed behind the sattiet 
nozzle. After combustion cut off, this steam mushroom had eaxen. 
on the oblong shape of a white cloud of about 100 meters in 
length and 50 meters in diameter. The cloud withdrew upward 

and dissolved slowly after Bpproxemanety ten minutes. . 


B~Stoff 75% 

K-Stoff 75% 4° g | 

Temperature 1000° ¢ | : | 

 PDuration of puraiie ~- 100 seconds oe 

The gas flowing from the jet was seen as a bluish, siineei ee, 
hardly-visible stream. At duek, a dark red beam, about 30 em. 
‘long, could be seen at the outlet opening. . 8team formation 
started at six meters, . seen from the jet nozzle, which, as. 
already mentioned, did not take on as large proportions. as at 
lower temperatures. With kerosene, kerosene test steanforna- 
tion was considerably larger. The reason was that the com- . 
bustion temperature of kerosene is much higher than that of 
B-Stoff, K-Stoff, respectively. Therefore, a greater rate of. . 
flow. of "kerosene as. coolant-is necessary, which, in turn, 
results in greater. ‘steam formation. The black steam. mushroom 
was 80 large. that the whole test field wae ‘darkeried. | 
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Roller guide 
Bobbin | 
Contact plate 
Contact ring 
Contact point | 
Cable channel | 

. Spool 


VIEW A-B. 


PIO Ew 


QB’ FEELER SONDE | DEVELOPED 
“(8° FUEL PICKUP TRANSMITTER DEVE LOPED) © 
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Filling of the 0., B-Stoff and K-Stof? Containers 














‘tL, The 0, container is filled by putting pressure onto the 
transport wigon 7.035 to 10.229 PSI (0.5-027 atu)/see Sketches 
on pages 18 and 19/ * ie oe 


Filling Procedure — Open high pressure valve 43 (pressure 
for control valve box). Open overflow 74 and 75 via control 
board and control valve box. Open control choke 5, open - 
exhaust valve 4. Open filler valve 8. Put pressure on the 
transport container via condenser erils. Filling takes about 
12-15 minutes. After filling is finished, the open valves 
are closed and the transport container exhausted (entluef 
tet). Filling of containers 21, 22,and 25 is, in principle, 
the samee . ye 3 ! - 


| 2. BeStoff Container 


‘Filling Procedure ~ For an exact level indication, it. 
ig important to set the pressure reducer to about 73.5 PSI 
a atti). Open exhaust valve 34. Open filler valve 28. Air 
(belueftm the propellant storage container in the intermediate | 
depot with 7.35 —- 11.76 -PSI (0.5-0.8 atu). Filling takes © 
about five minutes. After finishing filling procedure, 
reverse the deseribed steps. ; _ 


Eh 
EF 
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Suecession of i Combustion Tests 














Le First test. Esce sketcn on page. poe Op be 
head /see sketch on page 407 } > with 0, and B-Stoff 
preliminary stage; récorded with a 05 and B— 
prettiest nary stage. (result of test ee 


ae eS ‘Bwo tests a see sketch on page 56/. head with 
Store head laa [Bee sketches on pages 26 and a 89 

; - preliminary stage; B= preliminary stage; 
Os - main stage; Be’ ie stage 


Purpose of the Tests: Pune tion test, judging of the flame . 


distri! ution. 
Qeeilioeraphe. All foup ice: and a, as | 
Result of Test: Satisfactory (slight burning of the cable in 


the combustion chamber. 
“Phe. fire brigade extinguished it ar tergetay 





Po = tank pressures 117.6 — 132.3 PSI (8~9. at is 
i, = A - Main stage injection eee 
ES = B ~ Main stage injection pressure 80.8 Psi 6. y ati), 


o0s~ rate of flav (Durchsatz). 
BStofs. rate of flow (Durchsatz) 


Wy 


we 


an Bwo tests Ges seven on page 56 (without Laval nozzles)/ . 
9, ~ Beads Beheads short middle parts Lee sketch on’ , 


| oH Preliminary and main stages were run) again ge Qa 
Oscillograph: and E,, both fas preliminary stages“a ana“3B 
Purpose of the hstce ae in 2; (cooled off middle part to be 
closely examined for distortion, bumps end tears, ba ) 
Result of—Test: Unobjectionable 

- -~ 117.6 PSI = 132, 3 PSI (8-9 il 

Es 80.85 PSI (5.5 ati , 

3 80.85 PSI. (5.5 atti) ? 

ater pump pressure = 8802 PSI (6 atu) 


ae 


he Six tests: see sketch on page 567 AeSay ah with ‘ienewad 
on" nozzle 0,-head;s B~head; short middle parts Eaval nozzle 
(Lavaldue ise) 
Narrowest cross section 40 » [eee eketches on pages 4O and J. 


. Preliminary and mai stages were run _ 
Oscillograph: a os, E z “p : 
ae. : fae 
‘Purp - of the poate: | | 


testing of the above named parts. at counter pressure, — : 
eee to combustion pressur Ps \ 


different mixing proportions “4. “ang 3 
“fe different ‘tank pressurs ei 


— (a): “aifferent combustion pressures Py. 


5, Six teste : Three middle parts were provided. With each 
middle part, two tests were run under the same condition, i.e., 
it was. noted in which middle part best combustion resulted, and 
therefore which one was most pEreor ee ae | 
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= 3° | ~ 25x14 
| oe | 
. Long middle part 860 mm 
3/4 (645 mm 
9) Short . 430 mm 


6, Two tests with short middle part (as in test 4) 
PS 323.4 PSI (22 atii) (tank pressure) 


Ga 
AB 
Exis | 
ee 308.8 PSI (14 atii) 
Pump pressure 88.2 PSI (6 ati) 


) Proportion of mixture (not remembered by me) 


Te Two tests with 3/4 Length middle pene ie in nest 6) 


eS Two tests with long middle part (as in Test 6) 

| lt: Unobjectionable 

Tt eee shown Pret the result of the test varied only slightly 
with the use of three different middle parts, so that all 
further tests were run with the 3/4 middle part, 


. = a 1 3 > . 4 . A 
ana . , 2 ' 
i © ‘ . ag . - 
: ‘ ; : : - “ in 2. . 
‘ 6 ae * se a, Sn Ses i aes A : 
4 . ae as . 
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A PRELIMINARY STEP \ - 
INJECTOR PRESSURE\ © 






A- Mant STEP} BOLTED 


HERE FOR YUMMY. 
TRIAL "st 


B-PRELIMINARY STEP 
INJECTOR PRESS URE 


é : wg oS 
a ene “ 
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ie ele ee | MARSA INDIEATOR ~ 
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ae 


: Me t 
x eee 1 1 ’ : ‘ 
aden ‘. ee . ; 0 
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1 A ' 
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‘ Ber wk ; if 
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MRS ca (ba ” . ' ae OS ; y 
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: Are A yee Dab af , 
. hs oy Fae, i i im ‘ 
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* x a 
3 i y 
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ae, as: 
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ae if * , cn | oop 1! t 
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Ae yf ‘ ae on ‘ Spi t. , , ’ ty, “a 
a ; ‘ ow! | anon 4 : ! 
4 ‘ . _ y ' yg toe Na . 
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ad Bxample of a Best order. eg fest order of sy a tests, 


th BPaekes on aoe 


FEST RECORD (or Log) ; 


Pest Caiipaign NOeee. 
Pest Order NOosesee 





7 Tonseow ve: ns 1g SEN 7s on 
| 05 Head Drewes Noeses 
3 os 


Shor t "wiaale Pt. Drwg No. 
Laval Jet Drwg « No« n, 





fest Characteristics: 
ree Reading: ay CBs. Bi my, 
Fo 323.4 PSI (22 — a pressure: 88 02 aie (6 ati) 
0 aad Values Not remembered_b 
ghoerzrg te Betting - 05 “ Control Valuer 11/2 +urns 
~B 1 «3/4 turns 
Sueeriaiee “to ae tanked: 0, = "100 kg. "BaStore - 100 kg 
fanked Quantities,read before teats Oy, B-Stotz 
Tanked - Quantities,read after test: 05°, B-Stoff 
Duration of Combustion: 80 sec. 
Sequence of operation: (Schaltung) ._—._. 7 a 
0, Preliminary Stage; Firing; Be ee Stages 95 
Main Stage; B=. Main Stage 


Shutter Size for 0, (Exact size is not remembered) 
: " BaStor?. (Exact size is not tenenbered} 


Signatures: : + | 
Sector Leader (german) Seotor Leader (Soviet) .— 
or. UMPFENBACH  . Inge MITSKEVICH 
fest Researcher (German) Proving Ground Leader(Soviet)” 
_ Dr. FERCHLAND Ing. rOFFE 
‘Best Stand Leader Beat St nd german 
Meoh.(German) .  ~*Bleot. 
8 “ENE BRUENNER Dr. .MA 
feet Evaluation (Germen) | dan ee a 
Ing. we 


_AL1 pressures of the er observed vyalues were read at the | 
manometere during the: test, meted and later entered into 
this epee of the. ‘beat, 108 « , | 
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Parallelogram for Thrust Measur 
1. Balance beam 
2. Balance arm 
Be Adjustable weight 
4. Adjustable point 
‘Se in 
6s Bearing — 
7, Gutting edge with pan 
8. Thrust measuring traverse (guard) 
9. Coil with plug ~ oO 
10. Receiving basket 
11, Inflexible carrier 
12% Burner | 
13, Weights 
14. Arm with plate - 
15, Pointer | 


[Bee sketch on. page 59-/ 


dalibration - Afterall connections to the system were mede, 


‘calibration begent = 
a. 8 gete a emall initial pressure... 
o, ‘She pointers 15 are adjusted through 4; . 
thie position os fixed at aero 
wi 


TO oe 
ting on certain eelibration wei hte of 13 kilos. | | 
: : . aly 10, 


by “2 oe aon 
nylibration ie made upward and baok agein. (Suppose 


20, 60, 100, 20:= 150 100, 60, 20, 1 ) 
the values of the indiy , 

on the gensitive pressure gauge end notes in t 
calibration page. fhe cali 

turning on the oscillograph. 


" SRORET 
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~60- | 
A model observed briefly in the 
spring of 1951. Approximate scale, 
ltl. Whether this model was ine 
» tended for wind tunnel or towing 
tank is not known. 
VIEW 4 
J. Comment. It will be noted that the letters "g", “h", 20K! 
and "i" do not a pear in the sketch. They dd -appear, however, on page — 
13; “pages d1:2-.14 "shoud it Viewed together, as Forming one diagram. _ 
25X1 


2. Comment. In this sgensina & radiation destroyer is fixed into 
the ventilator, which, as its name indicates, destroys the beam of 
"Spreader of the beam" might porbaps be & @ more correct term . 





air. 
- than’ eatety ee | oy wag ta oe aa ; 
Gr ry S.Ct, fc : "eet : a Y on ah wy omy: ge . met Ses . pete s ee - . ; * Lt 7 : 
- -“. etd 
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